INTRODUCTION
Considerable effort has been directed in re cent years toward the study of neutron therma lization(l)(2), the main problems of which lie in (1) the determination of the mechanism of the energy interchange between slow neutrons and moderating atoms, and in (2) the investigation of the dependence of the neutron spectrum upon the mechanism of the energy interchange. As to the second problem, it is known that, if neutrons can suffer a sufficient number of collisions with the atoms in a medium with out being absorbed and leaking out of the medium, they will attain an equilibrium dis tribution which is independent of the detail of the scattering mechanism. Hence, in the investigation of the second problem, it is im portant for us to answer the question, "what part of the scattering mechanism appears most effective in the formation of the spectrum when the spectrum deviates slightly from the equilibrium one". When we attack the problem of space-dependent thermalization it is desirable to answer the above question and to obtain a physical parameter which characterizes the hardening of the spectrum in a simple form.
In the present article, a diffusion approxi mation for the neutron flux in the energy space as well as in the ordinary space is formulated. In this approximation, the physical parameter expressing the effect of the scattering law upon the spectrum is the diffusion coefficient.
As the quantitative justification of this approximation and the rigorous derivation of the diffusion coefficient from the scattering law
are not yet established, the purpose of the pre sent article is limited to show qualitatively how the present approximation can be justified on the analogy of the usual diffusion approxima tion. The present approximation permits us to derive a variational expression for the space energy distribution of thermal neutrons. The functional in the derived expression is not of a bilinear form of the flux and its adjoint as developed by Selengut(3), but of quadratic form of the relative flux defined as the ratio of the flux to the equilibrium flux distribution. In Chap. I, the diffusion approximation is formulated.
In Chap. II the variational ex pression is derived, and it is applied to the problem of the neutron spectrum in a hetero-geneous lattice in Chap. III.
I. DIFFUSION APPROXIMATION
When the flux distribution of neutrons in question deviates from the equilibrium one, there occurs a neutron current in the energy space as well as in the ordinary space. This current has a general tendency that it flows so as to diminish the deviation of the flux from the equilibrium. The above nature of the current indicates that there exists some relation between the magnitude of the current and suitable function which expresses the deviation of the flux from the equilibrium one.
For mono-energetic neutrons the relation between the current and the flux is expressed by the equation (4), It is expressed as 
q(r, 0)=0,
Dgradnƒµ+w(r, E)ƒµ=0
on the outer boundary,
where S(r) is given independently of the flux below Ec, w(r, E) is a suitable given function defined on the outer boundary of the medium and gradn represents the outward normal deri vative on the outer boundary.
I I. VARIATIONAL EXPRESSION
We introduce a Lagrange density defined as (12) Then it is easy to prove that the following functional, J, has a smaller value for the actual distribution which is the solution of Eq.
(8) under the boundary conditions, (9), (10) and (11), than any other imagined distribution which is finite and continuous in the medium, 
III. THERMAL NEUTRON SPECTRUM IN A LATTICE
We shall apply the derived variational expression to the problem of the thermal neutron spectrum in a heterogeneous one dimensional lattice. A unit cell of the lattice is, for simplicity, assumed to be composed of a fuel plate and a moderating medium as shown in Fig. 1 
and the boundary conditions 
where We obtain two kind of approximate solu tion with the aid of the variational expression.
They are described below. 
